An improved process for the production of sterile modified haemoglobin solutions.
The process for manufacturing bulk quantities of sterile solutions of human haemoglobin (Hb) cross-linked between the alpha chains (alphaalphaHb) with bis(3,5-dibomosalicyl) fumarate (DBBF) was modified to: (1) improve product purity; (2) increase product yield; (3) eliminate non-United States Pharmacopoeia materials; (4) reduce reagent costs; and (5) reduce production time. These process modifications were the result of increased scientific understanding of the Hb cross-linking chemistry and were in the form of engineering and procedure controls that reflect current good manufacturing practices (cGMP). Purity, as reflected in the fractional yield of the desired alphaalphaHb product, has increased from 60% to 90+% of total Hb, and uncross-linked Hb was virtually eliminated. Impurities such as pyrogens, methaemoglobin, phospholipid, and free iron were reduced. The net yield of alphaalphaHb was increased from 33% to 58% of starting Hb content. Production time, the use of overtime, the consumption of expensive reagents and filters, and losses because of contamination have all been reduced. As a result, cost per gram of alphaalphaHb produced has decreased 60%. With this improved process, efficient production of very pure alphaalphaHb is possible.